Abstract. Considering the amount of time school children spend in school, primarily sitting, classroom furniture has a crucial role in the maintenance of good sitting posture and should be designed to promote it. However, there are numerous studies that have reported unsuitability of school furniture and its mismatch with students' needs and anthropometric characteristics. This paper presents the results of research conducted among 100 students from a secondary technical school who were asked to answer to the questionnaire related to the comfort of furniture they use in the classroom for computer aided design, sitting posture they take as well as how it affects their psychophysical state and learning activities. Also, T-test analysis was conducted in order to determine whether there was statistically significant difference in opinion on the comfort of the furniture between first and fourth grade students. The results indicate that students do not feel totally comfortable when sitting at a computer in the classroom for computer aided design but that the discomfort does not have huge consequences on their mental and physical state (tiredness, pain, concentration and attention) during class.
Introduction
Derived from the Greek ergon (work) and nomos (laws) to denote the science of work, ergonomics is the scientific discipline concerned with the understanding of interactions among humans and other elements of a system, and the profession that applies theory, principles, data and methods to design in order to optimize human well-being and overall system performance and harmonize things that interact with people in terms of people's needs, abilities and limitations [1] . The interdisciplinary nature of ergonomics makes it markedly applicable to various fields that involve human performance. Education is one field where ergonomics can make a significant contribution but the application of ergonomics to education has received only limited attention. Educational ergonomics is that branch of ergonomics/human factors concerned with the interaction of educational performance and educational design [2] . A systems analysis has identified 5 components for educational ergonomics: (1) learning ergonomics (2) instructional ergonomics (3) ergonomics of educational facilities (4) ergonomics of educational equipment (5) the ergonomics of educational environment [3] .
According to [4] , the 'system' within schools contains many different 'elements', ranging from micro to macro ergonomic in nature such as school equipment (desks, chairs, computers, laptops, books, schoolbags, pens, uniforms, and equipment used for sport and in the gymnasium and playground), work -(learning, teaching and playing) -spaces (desk/chair/workspace arrangements, lockers), school facilities/environments (classrooms, laboratories, libraries, corridors, playgrounds staffroom, physical factors such as heating, cooling, lighting, noise, building design and the internet) and school organisation (subjects/topics, curricula, learning/teaching methods and pedagogy, school-day length and timing, study durations, timetable, rest breaks, physical activities, departmental structures, governance, school rules, personal security, human rights, school and national policies, educational priorities, internationalization, globalization).
The aim of this paper is to highlight the significance of educational ergonomics, especially ergonomics of educational equipment (desks and chairs) whose non-ergonomic design may cause severe problems, from health to those connected to school children's learning and performance. Also, this paper presents the results of research conducted among secondary technical school students on their opinion about the comfort of furniture they use in the classroom for computer aided design, sitting posture they take as well as how it affects their psychophysical state and learning activities. [5, 7] .
Considering the amount of time spent by children in the sitting posture, school furniture has a significant role in the maintenance of good sitting posture and should be designed to promote it. Use of the furniture that promotes correct posture is more important to children than to adults, because young age is the period when sitting habits are developed. Non-ergonomically dimensioned furniture, unsuited to body dimensions may lead to bad posture habits which may have a direct impact on the growth process because they are likely to remain unchanged into adolescence or adulthood [8] [9] [10] . Poor posture in school students using school furniture is considered as one of the factors that may increase the risk of developing musculoskeletal disorders [11] , back, leg, arm, neck, shoulder and feet pain [10, 12] , loss of concentration and restlessness in the attempt to find a better position.
The design of school furniture is guided by national and regularity standards. Unfortunately, these standards do not always comply with the anthropometric reality of the users. The countries in the European Union follow the Normative EN 1729-1. This Normative is in Serbia applied as SRPS EN 1729-1:2016 which specifies functional dimensions and markings for chairs and tables for general educational purposes in educational institutions and SRPS EN 1729-2:2016 which specifies safety requirements and test methods for chairs and tables for general educational purposes in educational institutions. There is also 'The rulebook on norms of school space, equipment and teaching tools for elementary school' which says that school furniture, especially furniture for students, must fulfil the hygiene, pedagogical and technical requirements. It should also be economically justifiable, allow proper development of young people and correspond to the needs of teaching and other educational activities in elementary school. It is especially important that school furniture is simple in design and stable, allowing students to sit comfortably and concentrate. It should be easily movable, and should not create noise damage the floor when moving (The rulebook on norms of school space, equipment and teaching tools for elementary school).
Mismatch between student body sizes and their desks and chairs
Mismatches between sizes of school furniture and students' anthropometric dimensions have been reported in many countries. In reference [5] , authors compared furniture sizes within three different schools with the anthropometric characteristics of Chilean students of the 8th grade, in order to evaluate the potential mismatch between them, and concluded that classroom's furniture (especially seat height and seat to desk height) was, in almost all the analysed cases and subjects, not adequate for the student population, resulting in pain on the posterior surface of the knee and shoulder region. The examination of match between school furniture dimensions and anthropometry of 6-18 years old children from Athens schools revealed a substantial frequency of mismatch especially for desk height, seat height and seat depth [8] . Mismatching between bodily dimensions and the classroom furniture were identified among pupils in Thessaloniki which had negative effects on their sitting posture especially when reading and writing [9] . The data of the study by [10] , indicated a substantial degree of mismatch between sixth-through eighth-grade Michigan students' bodily dimensions and the classroom furniture available to them. Most of targeted students were sitting in chairs with seats that were too high or too deep and at desks that were too high. In reference [13] , authors evaluated the potential mismatch between classroom furniture dimensions and anthropometric characteristics of Iranian high school students aged 15-18 years and found out a considerable mismatch between their body dimensions and the existing classroom furniture, with seat height (60.9%), seat width (54.7%) and desktop height (51.7%) being the furniture dimensions with a higher level of mismatch. A mismatch was identified between school furniture and the anthropometrics of Finland schoolchildren who sit in disadvantaged postures for a substantial part of school lessons [14] . The results of a study aimed at determining the relationship of anthropometric dimensions of pupils from grades 1 to 8 in primary schools in Croatia with the dimensions of school chairs showed that furniture of appropriate dimensions was not available to a large number of students in that country [15] . In reference [16] , authors found that almost two thirds of 138 twelve to fifteen-years old Portuguese students studied suffered from back pain and that large differences between desk height and elbow height was associated with a greater likelihood of the adolescents having this problem while [17] found that the probability of back pain in Portuguese schoolchildren aged 7-10 years increased 4.4 times when school furniture was uncomfortable. According to [18] study 96% of students in three New Zealand secondary schools (years 9 to 13) were seated in furniture that was unsuitable for their body size.
Method

Participants and data collection
The research was carried out in one secondary technical school in Zrenjanin, Serbia, with 100 students aged 16-19 (first to fourth grade) who have classes in the classroom for computer aided design. The subjects were selected randomly from every class from first to fourth. The questionnaires, containing twelve questions, were distributed personally to the students in the sampled secondary school who expressed their opinion about the comfort of furniture (chairs and desks) they use in the classroom for computer aided design, sitting posture they take as well as how it affects their psychophysical state and learning activities through rating each question from 1 -'Never' to 6 -'Always'. Furniture used in the classroom for computer aided design is presented in Figure 2 . 
Results
Descriptive statistics
The descriptive statistics for the questions about the comfort of classroom furniture and students' sitting posture are shown in Table 1 . In the table, among other things, the questions, their short names (which are used hereafter), mean size and standard deviation are given. 
T-test analysis (independent samples test)
The comparative results of the mean values of all twelve questions related to students' opinion on the comfort of classroom furniture are presented in Table 2 . T-test (independent samples test) was used for the comparison of two sets of data (first grade students' opinion on the comfort of the furniture in classroom for computer aided design and fourth grade students' opinion on the comfort of the furniture in classroom for computer aided design). The main results of statistical analysis are also given in Table 2 . It can be noted that in two questions (Q1 and Q11) there is a statistically significant difference between observed groups of data. The results of these two questions are marked in Table 2 . 
Discussion
According to the results of descriptive statistics presented in Table 1 , students do not feel totally comfortable when sitting at a computer in the classroom for computer aided design. It can be seen that the mean value for Q1 is 3.54 which means that students sometimes feel comfortable. When it comes to the questions related to students' psychophysical state while sitting at a computer in the classroom for computer aided design (Q2, Q3, Q4, Q5), the results indicate that students rarely feel tired (mean value -2.70) or experience pain in back, neck, arms, legs or knees (mean value -2.40) and that their concentration during class is rarely disrupted by sitting position they take while working at a computer (1.78). Also, they almost never find it difficult to sit during all class because the sitting position they take when working at a computer in classroom for computer aided design is not suitable for them (2.44).
Mean value for questions about students sitting posture (Q6, Q7, Q8, Q9, Q10) is 3.10, which indicate that students sometimes take a proper sitting posture while working at a computer in the classroom for computer aided design. The lowest mean values have questions related to elbows, knees and feet position during sitting indicating that the chair seat height and desk height are inappropriate, so students' feet are not fully supported by the floor and at a 90-degree angle, their knees are not bent at approximately a 90-degree angle, and elbows are not bent at a 90-degree angle and at desk height. According to the mean values of questions Q11 and Q12 it can be seen that students almost never complain neither to the teachers nor to the classmates about the discomfort of the furniture (chairs, desks) they use in the classroom for computer aided design.
T-test (independent samples test), presented in Table 2 , was used for the comparison of two sets of data (first grade students' opinion on the comfort of the furniture in classroom for computer aided design and fourth grade students' opinion on the conformity of the classroom for computer aided design). Based on the results obtained by t-test, we can see that in two (of twelve) questions, there are significant statistical gaps between opinion on classroom furniture among first grade students and opinion on classroom furniture of fourth grade students. Differences exist in the following questions: Q1 -'Do you feel comfortable when sitting at a computer in classroom for computer aided design?' and Q11 -'Have you ever complained to the teacher about the discomfort of the furniture (chairs, desks) you use in classroom for computer aided design?'
According to the results, first grade students feel less comfortable when sitting at a computer in the classroom for computer aided design. It is not surprising considering the fact that they are new in school; it is their first year in the particular classroom so they are more sensitive to discomfort of the classroom furniture, inappropriate sitting posture they take and everything that disrupt their comfort. On the other hand, fourth grade students have been using the classroom for four years, they have adapted to the classroom conditions and have already got used to their sitting posture to extent that they sometimes do not notice the classroom furniture discomfort.
Based on the results obtained by t-test, first grade students less complain to the teachers about the discomfort of the furniture (chairs, desks) that is used in classroom for computer aided design. The reason is that they are less confident and just beginning to learn how to interact with teachers which can take some time before they feel comfortable with their new surroundings and feel free to express their opinion.
Conclusion
From all mentioned above, it can be concluded that correctly designed classroom furniture is, among others, one of the most important key factors in regular development of all abilities of school children. Being the workplace of future workers, classrooms must be equipped with furniture that safeguards the physical wellbeing of pupils through appropriate ergonomics and the ability to adjust to their individual physical needs.
However, numerous studies in many countries have shown that, in practice, situation is totally different. School children around the world spend their school life sitting on ergonomically inappropriate furniture that severely affects their health.
The results of the research presented in this paper indicate that students do not feel totally comfortable when sitting at a computer in the classroom for computer aided design but that the unconformity does not have huge consequences on their mental and physical state (tiredness, pain, concentration and attention) during class. Also, students sometimes take appropriate sitting posture, but they very rarely complain about the nonconformity of the classroom furniture either to the teachers or to the classmates.
One of the possible solutions that do not require excessive costs are adjustable chairs and desks, which would make students even more comfortable while sitting at a computer in the classroom for computer aided design. Also, raising awareness of the importance of ergonomics in Serbian schools by training all stakeholders (students, teachers, parents, and administrators) is essential for creating such school environment that will support students' social, emotional and psychological welfare, and help them to make the most of their school day.
